Background: Alzheimer's disease accounts for 60-70% of dementias. An estimated 44 million people worldwide are living with dementia. Caregiver burden is a multidimensional response with physical, emotional, social and financial consequences for family members. Behavioral or neuropsychiatric problems are one of the most common causes that require medical attention and hospitalization. Their presence accentuates the deterioration of patients and increases the burden on caregivers.
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dementia amounted to 7.6, 4.6 and 1.8% (Toledo Study) [5] .
In Mexico there are few studies of Psychological and Behavioral Symptoms (PBS) and how these symptoms affect both patients and caregivers.
It is important that the primary care physician identify these symptoms early thus benefiting the patient and the caregiver.
The AD is considered as a major cause of dependence and it's called "the epidemic of the century", "it is among the first six conditions listed by the WHO as a priority in mental health" [6] . Factors that influence caregiver perceived burden include: caregiver characteristics such as kinship, gender, psychological resources and coping strategies; characteristics of people with dementia and cognitive status, behavior problems and characteristics of the context of care as duration, social support and family relationship's quality [7] . The concept of caregiver burden has multiple repercussions [8] . It includes physical, emotional, social and financial consequences for family members caring for a loved one with dementia [9] .
Psychological and Behavioral Symptoms (PBS) in dementia have a high frequency in AD, suggesting that they are part of the physiopathogeny of the dementia syndrome. Changes in functioning of cortical and subcortical areas (frontal and temporal) would be related to the most behavioral manifestations of the disease [10] . The PBS includes symptoms caused by disorders of perception, thought content, mood or behavior. The onset of these symptoms is manifested through significant changes in behavior and mood. Patients show changes in personality, irritability, anxiety or depression; hallucinations, delusions, aggression and wandering; they are developed in the early and middle stages of the disease [11] .
Background
Dementia is a chronic disease with a decline in memory, thinking and behavior; progressive and irreversible, affecting the activities of daily living and quality of life. The International Alzheimer's Association estimates that 44 million people are living with dementia worldwide and these statistics will increase to 66 million by 2030 and 115 million by 2050 [1] .
In Mexico more than 850,000 people (1% of the general population; 10.7 per 1,000 per year) are affected by the disease and approximately 2,030 patients die by it each year (4.5% among those are over 60 years) [2] . These figures do not match reality. The actual numbers are unknown, so we can say that in our country the disease is under-diagnosed [3] . Alzheimer's disease (AD) accounts for 60 to 70% of dementias, and in the USA it is estimated that 13% of people over age 65 are affected [4] . Similar data were reported in other countries: in Spain the prevalence of dementia, AD and vascular
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The prevalence of psychotic symptoms in patients with dementia is about 66%; the most frequent is persecutory delusions and one of its main features is that it can be triggered by episodes of verbal or physical aggression directed toward family and/or caregivers (Barcelona España) [12] . Anxiety is expressed by incessant questions regarding the events that will come, and a marked fear of being alone. Apathy includes loss of initiative and interest in daily activities and the reduction of emotional reactivity in social interaction. It is important to note that violent behaviors are those that produce more stress on caregivers and further compromise patient's quality of life [13] .
The presence of PBS emphasizes the deterioration of patients while increasing the burden on caregivers, promoting premature institutionalization, so evaluation and treatment are essential to the welfare of patients and caregivers [10] .
Neuropsychiatric manifestations of AD are common in clinical practice and are often associated in a syndromatic manner. For proper management a correct characterization of the behavior/problem and identification of the causal mechanism is essential. After discarding an underlying cause, it is advisable to treat antisocial behavior first. At the beginning it is suggested to test non-pharmacological measures and then, drugs with better efficacy and safety profile, selected according to the most relevant clinical symptom [14] .
People with AD in the early stages may experience irritability, anxiety and depression; in final stages other symptoms such as sleep disturbances, verbal or physical outbursts, anxiety, nervousness, delusions and hallucinations may develop. Psychiatric and behavioral symptoms may be caused by a variety of factors called triggers, some ear infectious processes, urinary tract problems, among others, as well as side effects of some medications, and some circumstances that cause stress such as change of residence or caregiver. Identifying the causes helps to select the best intervention [15] .
Both delusions and hallucinations become more frequent as the disease progresses. Several studies agree that the most common symptoms in advanced stages, such as agitation, aggression and wandering are also the most persistent over time. The psychopathological exam may be supplemented by the use of evaluation instruments [16] .
The association between the frequency of behavioral problems and their impact on caregivers is high, especially in the social restrictions of caregivers. These caregiver restrictions condition an early institutionalization of the patient.
Perceptions of caregivers about behavioral problems are associated with the increased burden of care. Research in the area of behavioral problems and burden in AD is very important for the primary care physician. Caregiver burden in Mexico in AD is not well understood but it is estimated by studies that most caregivers suffer from burden related to care for a patient with Alzheimer's disease. Some of these studies report 80% mild to moderate burden [17] . The PBS has an important role in this concept as well as pathologies associated with AD. It is associated with the presence of diabetes, stroke, heart disease and depression [18] .
In Latin-American culture, families have a moral obligation to care for loved ones, especially parents, grandparents and spouses. Most of the care is provided at home and women are generally responsible for it. Also, regardless of the number of family members, only one is the primary caregiver; besides the economic problems that the caregiver has to face.
There are several tools to assess the psychological and behavioral symptoms in patients with Alzheimer's disease; one of them is the Neuropsychiatric Inventory (Neuropsychiatric-Inventory-CaregiverDistress-Scale) (NPI-D) (Translated into Spanish) [19] . It is a useful tool for the family physician that provides a reliable assessment of behaviors commonly observed in patients with dementia. The questionnaire assesses the severity of the symptoms in the patient and the distress the caregiver experiences because of those symptoms. It rates the severity of the symptoms presented in the last month and how they affect the patient: 1 = mild, symptoms are noticeable, but no significant changes, 2 = moderate, the changes are significant, but not a dramatic change, and 3 = severe, very marked or prominent; with dramatic changes. It also determines how the symptoms presented by the patient affect the caregiver: from 0 = none to 5 = severe or very severe (extremely distressing, unable to cope with). It rates 12 symptoms. The NPI-D is effective for assessing the progression and response to treatment.
The most frequently used instrument to measure caregiver burden is the Zarit Burden Interview (ZBI) [20] . This scale assesses subjectively the perceived burden of the caregiver and the answers are ranging from 0 = "never" to 4 = "always". The score ranges from 0 = no burden to 61-88 = severe burden.
The objective of the present research is to determine behavioral o neuropsychiatric problems that increase caregiver burden of a family member with Alzheimer's disease, and to identify the most common type of PBS.
Material and Methods
Design: Descriptive study, convenience sampling with structured face to face interviews of primary caregivers of a family member with AD that belong to a Monterrey Alzheimer Association in México; conducted in 2014. Sample size is determined for a confidence level of 95% and an accuracy of 5% resulting in a sample of 60 caregivers.
Caregivers were selected in each of the 6 Alzheimer Associations groups from a total of 464 caregivers. Surveys and instruments were applied by a family medicine resident, previously trained.
The instruments were applied at Alzheimer associations offices.
The application of the instruments was face to face.
Operational definition: Primary caregiver is the person who provides emotional and instrumental attention to a loved one, without compensation.
Inclusion criteria
• Over 18 years old.
• Primary caregiver of family member with AD.
• Agrees to participate.
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Exclusion criteria
• Primary caregivers of family members who have other types of dementia different than Alzheimer's.
• Primary caregivers who are not relatives to the person with Alzheimer's.
Elimination criteria
• Incomplete questionnaires.
Instruments: A questionnaire, divided into sections that include demographic data from both caregiver and person with dementia, disease characteristics and care were applied.
Behavior problems were measured by the Neuropsychiatric Inventory (Neuropsychiatric-Inventory-Caregiver-Distress-Scale) (NPI-D). The instrument has a scale between 0 = none to 5 = severe or very severe. It rates 12 symptoms.
The scale of caregiver burden ZBI was applied (Zarit, Orr and Zarit, 1985) . The answers are ranging from 0 = "never" to 4 = "always". The sum of responses vary from 0 = no burden to 61-88 = severe burden, for each caregiver.
Ethical issues
The protocol was approved by Institutional Ethics and Research Committees, with MF14-005 code. Informed consent was obtained and confidentiality of information was guaranteed.
Data analysis
The data analysis was made in SPSS version 20 for Windows. Frequencies and percentages, means and standard deviation were obtained. Results of the Neuropsychiatric Inventory and Zarit scale were crossed. The chi 2 for categorical variables with a p value of < 0.05 as statistical significance was used.
Results
Caregiver socio-demographic characteristics: They are mostly married women, average age 53, college educated, housewives, Catholic, with medical insurance and with high income. They have less than 5 years of caring for, usually the mother, 7 days a week, 24 hours a day. A third part of them receive support in caring from 2 people, usually siblings. Half of them are healthy and those who are sick have hypertension and diabetes. Elderly socio-demographic characteristics: They are mostly women, average age 78, more than half are widows, elementary education, housewives, medical insurance, Catholic, a third part without income. For 58% of them live at home and 42% in the caregiver house. For 63.3% the mother of the caregiver is the one who has dementia, spouse 15% and in 13.3% is the father. Only 13% has been hospitalized once in the past year.
The average years since the AD diagnosis was established are 1-5 years; so is the time that the caregiver has devoted to his/her relative (1-5 years) ( Tables 1 and 2 ).
The most common type of disability in patients with AD is motor disability (26.7%) followed by speech, vision and hearing and/or some combinations (Table 3) .
Pathologies found in this group of patients were: diabetes mellitus 20%, hypertension 15%, cardiovascular diseases 8.3%, diabetes and hypertension 6.7%, neurological disease 5%, hypertension and urinary incontinence 1.7%; other disease 41.6%; none 1.7%. Pathologies associated with AD are significantly correlated with caregiver burden (p = 0.01) ( Table 4) .
Main neuropsychological symptoms in Alzheimer's patients are shown in Table 5 (Anxiety 75.0%, Delusions 71.7%, Apathy or indifference 71.7%).
Neuropsychiatric Inventory results can be seen in Table 6 , from which: delusions, hallucinations, agitation or aggression, depression or dysphoria, anxiety, apathy or indifference, stand out among others, and are related to caregiver burden. The symptoms associated with caregiver burden with a strong statistical correlation are: anxiety p < 0.05; hallucinations p < 0.01; nocturnal behavior, with p < 0.01; and agitation or aggression with p < 0.05.
All caregivers surveyed reported burden via the Zarit questionnaire, (100%).
The most important degree of burden was moderate to severe, (51.7%).
Finally, Table 7 shows the frequency of burden.
Discussion
In dimensions of care, caregivers often get help with instrumental activities of daily living especially from family members, demonstrating the importance of sharing care with other people and to avoid caregiver burden [21] . In the study, 26.7% of caregivers do not receive any kind of help; 28.3% only received help from one person and 33.3% from two; highlighting, as the international literature shows, that few people are in charge of caring for a loved one with dementia, which increases the burden. When a caregiver receives help, the sister provided it in 31.7% of cases and the brother in 8.3%. Caregivers take care of his/her mother in 63.3%, the father in 13.3% and 15% care for the spouse. In regard to psychological and behavioral problems in the Neuropsychiatric Inventory, anxiety, apathy or indifference, delusions, disinhibiting, irritability and depression prevailed among other symptoms commonly observed. In Spain, a study found the most common symptoms were apathy, depression, anxiety and emotional lability [12] . In patients with dementia, severity of symptoms was moderate, it means that the changes are significant but not dramatic and the caregiver distress was also moderate, so it's stressful and not always easy to handle.
In the present study, in AD patients, the presence of behavior problems as hallucinations was 48% and in a study conducted in Spain it was 17%; agitation 48% to 31% and depression 58% to 37% [21] . In another European study in the Netherlands the most frequent PBS associated with dementia were agitation for 31%, apathy, and irritability with 34% [22] .
Dr. Cleusa Ferri mentions "Little is known about the prevalence of, or associations with behavioral and psychological symptoms of dementia (BPSD) in developing countries". The most common symptoms found in the countries studied were: Depression syndromes (43.8%) followed by anxiety neurosis (14.2%) and schizophreniform/ paranoid psychosis (10.9%) [23] .
The presentation of certain behavioral problems such as hallucinations, agitation or aggression, anxiety, disinhibiting, irritability or lability and nocturnal behavior problems are significantly related to increased caregiver burden. It is understandable, because they are more difficult to handle and require more people and time to care. The Zarit scale score was 56.1 corresponding to a moderate to severe burden. The highest score corresponded to the fact that the relative with dementia depends on the caregiver, fear for the future that awaits the loved one and the stress involved in the care; in addition to other responsibilities. The burden of caring is widely documented in the literature.
In a study to measure the burden of caregivers in Mexico, 81% was moderate to severe against the 51% reported in the present study [17] .
Pathologies associated with AD in our study were significant in increasing caregiver burden (p = 0.01), as was reported in another study from Mexico [18] .
No statistical significance was observed between burden and gender, time of care, hours a day of care or time of diagnosis of the disease as it should be expected, perhaps due to sample size or population characteristics.
Educating the general public about the causes of Alzheimer's and behavioral manifestations of the disease can reduce the burden. A better understanding of the causes and effects of burden can lead to interventions that reduce their impact.
Knowledge of PBS can help caregivers to seek support from family and friends and formal services, so they can lessen the burden.
Additional negative outcomes for caregivers, such as depression and physical illness can occur and cause premature placement of patients with dementia in nursing homes; and all of this leads to higher costs of health care.
Conclusions
The PBS which increase caregiver burden are anxiety, disinhibiting, irritability, hallucinations and nocturnal behavior.
All caregivers surveyed reported some burden degree. The most important degree of burden was moderate to severe.
Pathologies associated with AD as diabetes, hypertension and cardiovascular disease, were significant in increasing caregiver burden.
The effectiveness of clinical interventions based on evidence can increase significantly if the behavioral problems and caregiver burden are properly evaluated.
